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ABSTRACT 



A ineihod in which natural sample components ^ simul- 
taneously finactiODated and screened fof compounds that bind 
ti^tly to specific molecules of interest is disclosed. Such 
newly isolated ligands arc good c:andidale$ for potential 
therapeutic or diagnosdc compounds. The nature sam^ple is 
first ccHhbined with a potctitial taiget mofecul^ and then 
subjected to capillary electrophoresis (CH)< Qiarged (or 
even Dcutral) compounds prei^ent in the natural sample that 
bind to the added target molecule can altCT its iiocmd 
migration drac upon CE. by chaDguig its duuge-to-mass 
ratio, or wHi cause a variation in sH^tc cr area. 

Coniplex formation can be detected by simply motutoring 
the migradt^n of die target molecule during eloctropboiesis. 
Any new ligands that bind to the iaig;cx mcdecule will be 
good candidates for therapeutic or diagnosdc compounds. 
Interfering, weak-binding Uganda cocmtkonly present in 
crude csnmcts air not detected, Saudi, neutral ligands^ as 
w&U as charged ligands. can be idetitilied in oompctttivc 
binding e3tpcrifucnts with known^ charged conipetitor mol- 
ecules- 

26 Cbiims, 12 Eh^i'ving Sheds 
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solutioa^bascd affinUy a^ssy lo discover oew active 3an^?lc€3fc<impl«^ biological niaterialOiat is to be screened 

compounds, e.g.. jwtcniigl new drugs or diagnostic arc detected by a spcciftc method to serve as a reference 

coropounds, from coiuplex biological material, panicularly standard, following cafnUaiy electrophoresis of the sample, 

natural samples (NS)- Hiis method is able to overcome An additional sample of the biological material lo be 

major problems associated willi cuiicnK phannaceutical s screened is ihen combined with a pofcniial largci molecule, 

screetis s\xt\\ as poor det&ccioa levels and Ictw sensitivity the conobiised material is fractioaaicd by CE. and all com> 

caused by inlcifcrmgcoropottadsETtrfeiit ID ootj^lex natural pounds are again detected by the same detection mediod. 

samples. Furthcimorc. the method of ttie invention is Any compounds detected in the refcxcace standard sample 

capable of uncovering drag activity id ^wnples wh^e such thai are not among ibe corupouuds detected (by the saiue 

activity h^d previously b^n uaobserved using other piimaiy iC method) following dectrophcicsls of the combined material 

so'eenin^ methods. arc candidate prodixtf for further, analysis as new. useful 

A In the method of the invention. compoBtnt* Of tottxpltx ligands of tixe target molecule. 

ttnological material. e.£.. from natural sazi^cs, arc simulta- Once detected, the binding Iigands may be isolated and 

Ipeously fractionated and screened for new compounds fhM tested fox. c-g.. their thci^Tcuijc cfScacy and phaimacoki- 

Vbind tightly to specific molecules of interest. Such newly netic properties. With the use of dye-conjugated molecules 

isolated ligands are good candidates for potential thCTapeutic and laser-induced jSuoiesceoce. the method of the invention 

or diagnostic compounds. This single-step assay icquiies provides the abilicy to detect ligand conccntratioDs. directly 

very sroAil amounts of sa^lc and utilizer a highly specific, in the sample, in Ihc Ujvr nanomolar range which is sub- 

solution-based affinity assay, thus facilitating die idcntiflca- stantiaUy lower than the micfomolar eonccntTHbioDs that are 

don of a true positive sample as well as avoiding interfering 20 the limit in most cmrcat natural product screens. In addition^ 

baclq^^round components. washing of the capULstfy and replaccmetit of The buffer or 

i In one ^iplidatioii of the invention, the sample of cojtt^x matrix in a cajHllary electrophoresis system is rapid and 
biolo^caj matctiHl, e.g , nfltural satire, U first coiDbiiicd allows higher througfqjut of oude Datural samples than is 
with a known target molecule and then fractionated by CE. po&sible with staddaxdpcoocdUFes based oo affinity chroma- 
while the migratioD of the taiget molecule is tradced. ^ togrophy. 

Chaigcd con^unds present in the natural sample that bind The method of the inveotioa will pcrmic ibc rapid detec- 

cightly to the tafiget molecule will alter its nomul migration ti&n of potcntjally uscfiU. new molecules in natural samples 

time Or cause a change in peak shape or area by cbanging its that escape standard screens due to low concentrations 

cfaarge-to-m^s ratio or overajll structure- Con9>lcx foona- and/or toe presence oi Interfenng compounds. The small 

don can be dct«|c4 by simply iractog the tiCTget mclcculc ^ scale of CE has ibajor advantage^ Id that the quantity of rare 

during dcctropfaorests and companng its migration pattefa or poteotially hazardous a^say components, e.g-. the natural 

or dcctropikoretic pfolile in the presence of a natural sample sample itself, the taxget nK>le€u]e or the buffers used, can be 

to that in the absence of tbc sanqila Any ligands that bind reduced considerably, 

to the target molccole arc candidates for therapeutic lead xhc radhod of die invcndoa wifl accomipodaie hi^- 

coinpounds or diagnostic compounds. thrvughptit soT^cning of natural sauries suitable for auto- 

In another aspect of die method, small, neutral ligands as mation by employing muidplc capillaries or multiple dian- 

weU as charged ligands can be identified in competiiive ncls on iiiicTofabricated devices and several target inolecules 

binding expeiimcnts using known\ charged conipeticCKr mol- per channel or c^xtUary. In many cases, on-line structural 

ccuies. A competitor-target molecule complex or unbound ^ ibfoiiuatioa of lead candidates can be directly ascenaincd by 

computer can be observed to have a specific migratioa coupling a mass speetromeicr, or other analytical device 

time, as a reference standard. Any ligaods in the natural such as NMR, dirccdy to the capillary or cfaaimel- 

sample that are bouod UghUy to the taigct molecule do not Qthcr feaiurcs and advantages of fee invention wiU be 

aUoW <hc compctitQc to interact with the target, ihus diang- apparent from the foDowing description of the preferred 

tug the otsetved mobihty of the uigct moletnjic. embodSmeats thereof 

Thus, in generid, the method of the iuvendon for socen- 

idg complex biological material for new active conipoiiad^ BRIEF DESCRimON OF THE DRAWIbJGS 

includes providing a iamplc of complex biological material. p^J. 1 shows one general model for isoUting new ligands 

combining the sample wiA a Utf get molecttle. injecting a f^j^ natural samples acooiding to the method of the inven- 

samplc from theprevious step into an iqjp^dtiisfos: capillary so tion* 

^edtcphoresis, subjecting the sample to capmary dedro- v . ■ ^ ^ ^ j- ^ i.- - 

^ ^ j^yM^^ ^ 2a shows one model fcr detecting direct binding in 

phoresis and reonitonog the mtgraaon of the labeled or . „f {«™«ri«n- 

unlabeled target molecule upon clectrophorcsU (either ^ inf^ *^ "iventlon. - ^. 

directly or Indlfeoly). Preferably, the mcihod also includes . ^^^T^l "^"^ detecting direct binding 

coir^pg the migration of die target to the migratjo* of a 55 "» lAvent^on; 

reference standard. A reference standard is usually an apa- FIG- shows another model for detecting direct binding 

lyte with a known migration time which is usea as an in the moOiod of the invention; 

internal control to determine whethev the migratioa of the FlCr. 3 shows capillary dcctropltoircsis of thrombin In the 

target or compctitcr ligand changed in the presence of presence and absence of it£ tiaiui^ iohibxtcq: hirudin as an 

complex, biological san^Ze. For eun^lc. Ihc reference ^ cxamplcof the model for the mediod of die invention diowa 

standard caa be an excess of unbound tsgei or compctitcr in FIG. 2a; 

ligand^shifted target an exoess of competitor UgaxidL an FIG- 4 shows csg>iilary electrophoresis of thrombin in the 

independent noo-inteiacting molecule, or even a range of presence and absence of a tbrombin-binding aptamer as an 

time in whic^ the target or con^>etitor ligand normally runs additional example of (be model $hCFWn in FIG- 2a; 

in the absence of complex biological saraplt. ^ 5 shows capillaiy electrophoresis of throiDbio in ihe 

In a further application of (he method of the invention, to presence of a thrombin-blnding aptaxocr, with or without 

subtractive analysis, all possible detectable compounds in a hirudin, as an exan^kle of the model shown in FKj* 2c: 
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Other Alter? b'ons to the csompositioos and methods sei foth 
betcin. It is therefore intcadcd that the protection grants by 
IriticTS Patent hcreoii DC limited only by the Ociinib'ons 
containctl la the appended cJaiius and ra^uivalcnts thereof. 
What is claimed 15: 5 

kl, A method of $cTCCiiing coii^lex biological material for 
eviou$]y unidentified ligands of a delected target said 
cthod cofiiprising. in the: oidcr givca. the ^ccps oft 

(1) providing a sample of coouplex biological material: 

(2) combining jjud sample of complex biolO£ic:at matEii^l 
with ^id selected target to fott^ a &amplc/tax^ct JZklx- 
lurc; 

0) inJcctiDg an aJiquot of said saraplertar^t mixture fhwn 
step (2) into an apparatus for <^illaiy electrophoresis 
without sieving matrix; 

(4) subjecting said aliquot of said sample/tar^ mixcuic to 
capillaiy electrgphorcsis without sievijag matrix; 

(5) tracking (he jnigration of said target upon said capil- 
lary ctectrophorcsis: ^ 

(6) deitiTmuung whether the nugtatiati pattern of said 
target from step (5) iodicaie* the jrescnce: of a candi- 
date unidentified Ugand in said sample of cotnplcx 
biological material; 

(7) isolating $aid caodidqtc compound from $aid cooiplcx 25 
biological material; and 

(S) detsnninitig whether saitf isolated compound has not 
been previously identified as interacting with said Xni- 

2. The method of daim 1, wherein said stttp (6) com- 30 

comparing die migratioxi of said target to a lefercncc 
standard comprising the mi^aKon time for an aliquot 
of said i^x^et alone to reach a detection point in iaid 
capiJJ^ electrophoresis apparatus. 33 

3. The method of claim 1, wherein said step (6) com- 
prises: 

comparing the migmdon piattcni of add target to a xefcr- 
enoe standard comprising the migration pattern of an 
aliquot of said target alone, 40 

4. A method <t screening conqiilex biological material f cf 
prcviottsly Qfridcudfied Uganda of a selected tairget. said 
mrthod oonflfnsing, in tfic order ^veq, the steps of: 

(1) jToviding r first sample of complex biological mate- 
rial; 45 

(2) injecting said first sample of con^lcx biological 
material into an appatatus for c^iliary eicctrophvcsis 
without sicviog matrix; 

(3) subjcctiiig said first sample of conqilex biological 
material to c^iUaiy elcctrofAoresis without sievine ^ 
nuaiiix; 

(4) following said capiUaiy dectroplioresis of said fim 
sampae, using a general detection method to detect the 
presence cf compounds ociginflting ftora said first 
san^ac of complex biologJcEi matexiaj and to produce 
a first detection patteni of csompouods dctectecl; 

<5) providiig a second sample of said complex biological 
material; 

(6) cambiDing said second sample of said convex bio- ^ 
logical material with said taigct to form a samplc/targd 
mixture; 

(7) injecting an aliquot of said san^c/iaiget mixture into 
iaid apparatus for capUlary cIcctropboicEis without 
sieving mauix; ^ 

(8) subjectiDg said aliquot of sample/target miAluic to 
capiiiary electrophoresis withoui sieving mavti; 
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(9) following said capillary electrophoresis of rsaid aliijuot 
of said sampJc/targel mixiuic. using said gcncml dcicc- 
liOD method to detect thft presence of compounds 
originating from said Tample^get mixture and to 
produce a second detection pattern of compounds 
detected; 

(10) cont^aiing said first detection pattern to said sccood 
detection pattern to look for any com^undieprcsentcd 
Id said fet detection pattern that is not represented in 
said second detection pattern; 

(11) isolating any compound on^naifDig from said com 
plfix biological mwcrial thai is rcpreaeidcd in said fu:st 
detcaioB pattern but is not represented in said second 
detection pattern; and 

(12) dciciminmg whether «aid isolated compouad has not 
been prrviously identified as interaaing with said iSr- 

5. The mc^od acc<TdiDg to claim 1 or claim A ftutha: 
comprisitig testing said isolated compoimd for therapeutic 
efficacy or pharmolanetic jnvpcrtiefi against said target. 

^. A method of screening oon^lex biological material for 
candjdaic, unidentified ligands of a selected target said 
methodt coniprising, in the order givco, the steps of; 

(1) providing a sample of coiiiplcx biological Jnatciial; 

(2) combining said sample of complex biological material 
with said sdecitd target to foan a fel. sample/target 
mixture; 

(3) subsequently, corobining said first mzxti^e with a 
known, charged iigand of said target, to f <*m a second, 
samplcn^arget/known I^gond mi^^tiirc; 

(4) injecting an aUquot of said second mixture into an 
a|^3afanis for capillary electrophoresis withoui sieving 
mafrii; 

(5) subjecting said aliquot <rf «aid second mixtuic to 
capillary electrophoresis without sieving m^tdx; 

(6) tracking the migrauod of said known hgand upon said 
capillary dcctrcphorcsis; and 

(7) detcnaunittg whether the migration pattern of said 
known Ugand from step (6X when compared to a 
reference standard oomjiising the migration paticni of 
said known ligand in the presence of said target and the 
absence of said oompinc biological matcxiaL, indicates 
the presence of a candidate unidentified ligand of said 
target, in said sample of complex biological material. 

7. TTie method of claim 6 liutiier comprisingT 
tsolatug ^d candidate uoideatiftcd ligand of said target. 

whose presttice has been indicated in step (7). fi-om 
said complex biological material; 
deterraining wbcOker *^d isolated con^>OMiid has aot been 
previously identified as interacting widi said target^ and 
besting said isolated compound for ibcr^utic efficacy or 
pharmokinctic properties against said target. 

8. Tho method of claim 6 wherein sad known ligand is 
tigbl-hiiiduig. 

9. A method of scrceniog complete biolog;ical material for 
candidate^ unidentified ligands of a selected target, said 
method coritipdsing^ in the order given, the steps (rf: 

(1) providing a santple of complex biological material: 

(2) combining said sample of complex biological matciial 
with said selected target to foftn a san^c/largct mix- 
ture; 

(3) injecting an aliquot of said san^Wtai^gct mixture into 
an apparatus for capiUaiy electrophoresis without siev- 
ing matrix; 
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